Three sets of mass standards (CA, CB, CC) with the nominal values mentioned above have been circulated amongst four or five participants in parallel. The sets have been under way between May 1998 and January 1999 by hand-carrying. An instruction paper, including data measured at PTB such as density, center of gravity and magnetic suceptibility of the standards, has been attached to the packages after having been prepared by PTB and agreed by the participants. The results have been arrived at PTB -some of them with a delay of several months -until April 1999. No remarkable incident or damage of the travelling standards has been occurred.
Description of the devices
The travelling standards are made of non-magnetic stainless steel and have the form and quality recommended by OIML [3] for weights of accuracy class E 1 . They had been purchased by PTB in 1997 and observed for their stability during about one year. No significant instability has been found. For transportation, the standards were kept inside a wooden box and fixed in appropriate holes just by being wrapped in low-fluffy paper. The box was carried by a conventional travelling bag. Table 1 shows the results and combined uncertainties as given by the participants and the pilot laboratory. The number of digits has been restricted to a maximum of three significant ones in the uncertainty and to a minimum giving a tenth of a microgram. Table 1 shows also the difference between the two PTB measurements before and after circulation. The changes of the travelling standards, in most cases are well below the measurement uncertainties. Only the 2 g and 100 g standards have changed in the order of magnitude of the uncertainties, but not more than the spread of the mass values. Table 2 summarises these changes of the travelling standards. PTB measured the travelling standards against its reference standards of set 4, which have essentially the same shape and quality. The standards of set 4 have been linked to the national prototype no.52 before and after the circulation by subdivision/multiplication in March 1998 and April 1999. They have been stored under bell jars all the time between the comparisons with the travelling standards.
Summary of the results reported by the participants

Values of mass and combined uncertainty
Stability of the travelling standards
The differences of their two determinations are shown in Table 3 . These changes are mostly less than the changes of the travelling standards. Only the 100 mg standard decreased by a similar amount as the CC 100 mg standard. But, this change could also be caused by possible errors in the subdivision procedure, even though the calculated uncertainty from this calibration is much less (0,17 µg). A significant drift can be excluded for another reason, because the three 100 mg travelling standards don't show corresponding changes (which should have the opposite sign). With the reasonable assumption that the PTB reference standards didn't change significantly during the intercomparison, the same mass values (the average) have been taken for the comparison of the travelling standards before and after the circulation. 
Mass differences
For comparing the results of the participants related to three different sets of standards, we have to link them to the reference standards of the pilot laboratory. The best way is to calculate the difference between the mass determined by the participant and that determined by the pilot laboratory. The best estimate of the pilot's mass value is the average of the two results before and after the circulation, because we don't know when the change between these two values has occured. This assumption can be made for all data, because there is no sign for a sudden change at some instant or a significant drift (see below, Fig.s 1 to 5 ). The mass difference between a participant A and the pilot laboratory P is then calculated as follows:
The data are shown in Fig.1 to Fig.5 . The pilot's data are shown as well and have been calculated similarly, for example:
The uncertainties given in the mentioned figures are those given by the laboratories, see Table 1 . The figures show also a line representing the value of the median.
Reference value and assigned uncertainties
The concepts of mean and weighted mean are based on statistical assumptions such as randomness and same population; they would require a positive t-test result. In comparisons with different laboratories, the results often do not agree with such requirements. Even though most results of the present comparison are in agreement with the requirements of a statistical treatment on the level of 95% confidence (k = 2), the median will here be chosen as reference value, because its sensitivity to "outliers" is much smaller than that of the mean or the weighted mean. The median, also, does not exclude data as do other procedures, which reject data in order to calculate a mean only from data showing a positive t-test.
The mass difference between participant A and the reference value is calculated from:
Or, if we define the reference value as its deviation from the pilot's value, m ref * :
The uncertainties have been evaluated according to an international guide [4] . If we consider a participant's result with respect to a reference value, we have to take into account, that its value is uncertain also due to the instability of the travelling standard, to the uncertainty u c (∆m P ) of the pilot's observation of this instability and to the uncertainty of the reference value. The assumption of a rectangular distribution within the limits of P2 m and P1 m for the instability of the transfer standards (with an expectation value of zero) is a reasonable approach. We assign therefore to the above mass difference the uncertainty
The uncertainty of the median, taken as the reference value, u ref *, is calculated according to [5] .
The differences m P2 -m P1 are given in Table 2 . The uncertainties u c (∆m P ) are shown in Table 4 .
A particularity of an intercomparison is that the pilot laboratory's measurement result is not affected by an instability due to travelling and has therefore no uncertainty contribution for it. The average of the two pilot's measurements before and after circulation is considered as a preliminary reference value -also for the pilot laboratory. The uncertainty of the pilot's result -with the assumption of perfect correlation -is therefore: The results and assigned uncertainties of all participants, including the pilot laboratory, relative to the reference values are shown in Figures 6 to 10; the data are given in Table 11 (Appendix 1).
Mass differences and uncertainties among participants
Considering the mass differences among participants -including the pilot laboratorythe reference value will not be accounted. Possible correlations between the reference standards of the laboratories are not expected. It is known that all laboratories dispose of a platinum-iridium prototype of the kilogram and that it took part in the 3 rd verification at BIPM 1988 BIPM -1992 or that it has recently been calibrated at BIPM. Most reports refer to the prototype in the traceability chart or mention the traceability to the international prototype. Tables 5 to 9 give the mass differences and uncertainties for all participants and the five mass standards. We have to distinguish between three cases, as follows.
Participant A and pilot laboratory P
The mass difference is calculated as given in (1):
The measurements are considered as uncorrelated. The uncertainty of their difference is:
Participants A and B of different loops
The mass difference between A and B of two different loops is calculated by using the pilot's measurements as a link. Because the pilot's reference value is considered to be constant and the average of the initial and final measurements of the travelling standards in a loop are considered as their best estimate, the mass difference between A and B can be considered as to be independent of the measurements of the pilot laboratory.
The measurements are considered as uncorrelated. The uncertainty of their difference, however, comprises contributions of the drift uncertainties in each loop and contributions of the observations of these drifts by the pilot laboratory (index 1 and 2 for loop comprising A, index 3 and 4 for loop comprising B). It is clear, that -as a worst case -the drift in each of the two loops may add up in the mass difference between A and B and that the uncertainty contributions of the two drifts have to be included in the combined uncertainty.
Participants A and B of the same loop
The mass difference is independent of the measurements of the pilot laboratory.
Again, the measurements of laboratory A and B are uncorrelated. The drift appears from the two measurements at the pilot laboratory at the beginning and at the end of the loop. Here, we have only one drift contribution to be considered for the mass difference between A and B.
( )
Coverage factor and effective degrees of freedom
It was agreed, that the uncertainties, to be cited with the degree of equivalence, shall be given as the combined uncertainty multiplied by a coverage factor of 2. It was understood, that such expanded uncertainties refer to results with a level of confidence of about 95%, see also [2] . This assumption, however, is only valid, if the combined uncertainty refers to a nearly infinite degree of freedom, which may be attained, if it is larger than 10.
The participants gave in their reports either the number of repeated measurements or the effective degrees of freedom. For the results, the number of one-to-one comparisons were given, the effective degrees of freedom have been estimated using the Welch-Satterthwaite formula, equ. (G.2b) in [4] . It was assumed that the degrees of freedom for uncertainty contributions other than type A are infinite. For the results, which were obtained by the method of subdivision (or multiplication), the effective degrees of freedom are large, this means by far larger than 10. For the other results they have been found also to be much larger than 10.
The assigned uncertainties, eq.s (5), (7), (9) and (10) have contributions of rectangular distributions, with limits of u 3 ± . A coverage factor of 2 certainly overestimates the distribution within which values of the determined mass could be expected. The uncertainties concerned are those, where the drift contribution to the combined uncertainty is non-negligible or dominant, that are some of the 2 g and 100 mg results. A way to come over this problem is to apply a coverage factor to these contributions, that covers 95% of the rectangular distribution, as for example for (5):
This procedure is not described in [4] . If however it is agreed, that the expanded uncertainty shall refer to a level of confidence of 95% and if we assume a normal distribution for all uncertainty contributions except the rectangular ones, eq. (11) shows a possible solution and it is applied here in all cases, where the drift contribution to the uncertainty is non-negligible.
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